Partial purification of a ribosomal ribonucleic acid methylase from rat liver nuclei and methylation of undermethylated nuclear ribonucleic acid from regenerating liver of ethionine-treated rat.
S-Adenosylmethionine-dependent ribosomal RNA (rRNA) methylase has been purified approx. 90-fold from rat liver nuclei. The partially purified methylase catalyzes the methylation of base and ribose in hypomethylated nuclear rRNA prepared from the regenerating rat liver after treatment with ethionine and adenine. The enzyme has an apparent molecular weight of about 3 x 10(4) and a sedimentation coefficient of 3.0 S. The enzyme is optimally active at pH 9.5 and sensitive to p-chloromercuribenzoate. Thiol-protecting reagents, such as dithiothreitol, are necessary for its activity, and the enzyme requires no divalent cations for its full activity. This enzyme did not efficiently transfer the methyl group to nuclear rRNA from normal rat liver, compared with hypomethylated nuclear rRNA. Methyl groups were mainly incorporated into pre-rRNA larger than 28 S, and the extent of 2'-O-methylation of ribose by this enzyme was greater than that of base methylation in the hypomethylated rRNA. No other nucleic acids, including transfer RNA (tRNA) and microsomal RNA from normal as well as ethionine-treated rat livers, tRNA from Escherichia coli, yeast RNA, and DNA from rat liver and calf thymus, were significantly methylated by this methylase. These results suggest that partially purified rRNA methylase from rat liver nuclei incorporates methyl groups into hypomethylated pre-rRNA from S-adenosylmethionine.